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DETAILED ACTION 
Claim Rejections - 35 USC §112 

The following is a quotation of the first paragraph of 35 U.S.C. 112: 

The specification shall contain a written description of the invention, and of the manner and process of 
making and using it, in such full, clear, concise, and exact terms as to enable any person skilled in the 
art to which it pertains, or with which it is most nearly connected, to make and use the same and shall 
set forth the best mode contemplated by the inventor of carrying out his invention. 

1. Claims 10 and 12-19, in particular 10 and 12, are rejected under 35 U.S.C. 112, 
first paragraph, as failing to comply with the enablement requirement. The claim(s) 
contains subject matter, which was not described in the specification in such a way as 
to enable one skilled in the art to which it pertains, or with which it is most nearly 
connected, to make and/or use the invention. There is insufficient enablement in the 
specification with regards to the use of "frames". 

Claims 13-19 are rejected since they depend from rejected claim 12. 

2. Claims 21-30, in particular claim 21, are rejected under 35 U.S.C. 112, first 
paragraph, as failing to comply with the enablement requirement. The claim(s) contains 
subject matter, which was not described in the specification in such a way as to enable 
one skilled in the art to which it pertains, or with which it is most nearly connected, to 
make and/or use the invention. The specification does not sufficiently set forth of how to 
"ascertain a reference waveform from the preliminary alternan waveform" and how to 
"determine a final waveform based on the preliminary alternan waveform and the 
reference waveform". 

Claims 22-30 are rejected since they depend on rejected base claim 21. 
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The following is a quotation of the second paragraph of 35 U.S.C. 112: 

The specification shall conclude with one or more claims particularly pointing out and distinctly 
claiming the subject matter, which the applicant regards as his invention. 

3. Claims 1-30 are rejected under 35 U.S.C. 112, second paragraph, as being 

indefinite for failing to particularly point out and distinctly claim the subject matter which 

applicant regards as the invention. 

In particular regards to claims 1 , 1 1 , and 21 , it is indefinite as to the meaning of 
the "relative time intervals." Do they refer to the duration of the T-wave, or the time 
between successive T-wave? Please clarify. 

In regards to claims 5 and 16, it is indefinite as to what "statistically insignificant 
data" is "highly color contrasted" with. 

Claims 2-4, 6-10, 12-15, 17-20, and 22-30 are also rejected since they depend 
from the rejected base claims. 



Claim Rejections - 35 USC § 102 

The following is a quotation of the appropriate paragraphs of 35 U.S.C. 102 that 
form the basis for the rejections under this section made in this Office action: 
A person shall be entitled to a patent unless - 

(b) the invention was patented or described in a printed publication in this or a foreign country or in public 
use or on sale in this country, more than one year prior to the date of application for patent in the United 
States. 

The following is a quotation of 35 U.S.C. 103(a) which forms the basis for all 
obviousness rejections set forth in this Office action: 

(a) A patent may not be obtained though the invention is not identically disclosed or described as set 
forth in section 102 of this title, if the differences between the subject matter sought to be patented and 
the prior art are such that the subject matter as a whole would have been obvious at the time the 
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invention was made to a person having ordinary skill in the art to which said subject matter pertains. 
Patentability shall not be negatived by the manner in which the invention was made. 

4. Claims 1-3, 9, 11, and 20 rejected under 35 U.S.C. 102(b) as anticipated by or, in 
the alternative, under 35 U.S.C. 103(a) as obvious over Verrier et al. (US Patent no. 
5,148,812). 

In regards to claims 1 and 11, Verrier et al. discloses a non-invasive method of 
tracking cardiac vulnerability by analysis of T-wave alternans by means of a alternans 
monitoring unit 400 including ECG sensing leads 401. The heart is monitored to sense 
the ECG signal and the location of the T-wave is estimated, col 4 lines 1 and 3-5. Each 
T-wave is partitioned into a plurality of time divisions (step 310, fig. 3) and formed into a 
time series (step 314, fig. 3), col 4 lines 6-11, and the alternation amplitude for each 
time series is then estimated (step 318, fig. 3). The Examiner interprets the "location of 
the T-Wave" mentioned in Verrier et al. to be the "T-wave segment" recited in the 
application. The "time series" mentioned in Verrier et al. is interpreted by the Examiner 
to be the "time intervals of T-eave segments" recited in the application. Figure 15b of 
Verrier et al. shows superimposed ECG waveforms including the T-wave portion; the 
superimposition of waveforms would inherently mean that there is a "plurality" of 
segments obtained. A color monitor 718 is used to display a menu-driven program 
which has features to graphically display the ECG waveforms, the time series data for 
each T-wave, or the actual alternans estimate data, col 12 lines 29-35; the menu-driven 
program also stores standard T-wave alternans values used for data comparison, col 12 
lines 19-21 . Regarding claim 1 1 , which substantially claims the same limitations of 
claim 1, the physiological signal is measured by plurality of ECG leads 401 which are 
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monitored by a 16 channel system, col 12 lines 6-7. Therefore it would be obvious if not 
inherent to one of ordinary skill in the art at the time the invention was made that T- 
wave alternan values can be measured and partitioned in a time series and graphically 
displayed. 

In regards to claim 2, Verrier et al. states that the "dynamic estimation" is 
performed on the "time series" to estimate the amplitude of alternation, col 4 lines 14- 
16. Figures 1 1a-c show surface plots of the T-wave with amplitude of the alternans 
("alternans level") on one axis and time on another. Further, color monitor 718 is used 
to graphically display a menu-driven program which has features to display the ECG 
waveforms, the time series data for each T-wave, or the actual alternans estimate data, 
col 12 lines 29-35. 

In regards to claim 3, Verrier et al. states that the "dynamic estimation" is 
performed on the "time series" to estimate the amplitude of alternation, col 4 lines 14- 
16. Figures 1 1a-c show surface plots of the T-wave with amplitude of the alternans 
("alternans level") on one axis and time on another. 

In regards to claims 9 and 20, color monitor 718 is used to graphically display a 
menu-driven program, which has features to display the ECG waveforms, the time 
series data for each T-wave, or the actual alternans estimate data, col 12 lines 29-35. 

Claim Rejections - 35 USC § 103 

The following is a quotation of 35 U.S.C. 103(a) which forms the basis for all 
obviousness rejections set forth in this Office action: 
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(a) A patent may not be obtained though the invention is not identically disclosed or described as set 
forth in section 102 of this title, if the differences between the subject matter sought to be patented and 
the prior art are such that the subject matter as a whole would have been obvious at the time the 
invention was made to a person having ordinary skill in the art to which said subject matter pertains. 
Patentability shall not be negatived by the manner in which the invention was made. 

5. Claims 4, 7, 17, and 18 are rejected under 35 U.S.C. 103(a)) as being 
unpatentable over Verrier et al. (US Patent no. 5,148,812) in view of Warner et al. (US 
Patent no. 6,409,659). 

In regards to claim 4, 7, 15 and 18, Verrier et al. substantially describes the 
invention as claimed except the color coding of relative amplitudes of the T-wave 
alternans. Warner et al. describes a sensor 18 for acquiring physiological data and 
assigning a color according to the amplitude of a data point and plots the point on a 
display monitor 12, col 2 lines 5-10. Figure 3 shows that the displayed waveforms are 
plotted against time. Therefore it would have been obvious to one of ordinary skill in the 
art at the time the invention was made to modify Verrier et al. in view of Warner et al. in 
order to display amplitudes of physiological patient data using a color coordinated 
display. 

6. Claims 5, 6, 8, 16, 17 and 19 are rejected under 35 U.S.C. 103(a) as being 
unpatentable over Verrier et al. (US Patent no. 5,148,812) in view of Warner et al. (US 
Patent no. 6,409,659) and further in view of Gleeson (US Patent no. 6,741,887). 

In regards to claims 5 and 16, Verrier et al. in view of Warner et al. describes the 
invention substantially as claimed except assigning "highly contrasted color" to the 
values categorized as being statistically insignificant. Gleeson describes color shading 
is applied to a sample of data in which the baseline values are assigned a particular 
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color, deviations from that baseline value are represented with changes in color 
intensity of the baseline color, with the greatest deviations from baseline having the 
greatest color intensity, col 5 lines 5-15. Therefore it would have been obvious to one of 
ordinary skill in the art at the time the invention was made to adjust the color 
contrast/intensity to indicate areas of interest or disinterest in the collected data set. 

In regards to claims 6, 8, 17 and 19, Verrier et al. substantially describes the 
invention as claimed except the assignment of white to a certain amplitude value of a T- 
wave alternan. Warner et al. method allows a user to select any color to represent a 
given amplitude, and alternatively the monitoring system 10 is programmed to provide 
the user with a set of manufacturer defined color schemes, col 3 lines 42-45. Further, 
Gleeson describes a method and apparatus for presenting periodic data, in particular a 
physiological data, col lines 5-10. Areas of specific interest are rendered color as a 
function of amplitude; areas surrounding the area of interest are rendered a neutral 
color regardless of its actual amplitude, col 5 lines 57-65 - col 6 lines 1-4. Therefore it 
would have been obvious to one of ordinary skill in the art at the time the invention was 
made to assign a neutral color or a color such as "white" to areas not of particular 
interest, specifically to an amplitude of a "T-wave alternan less than a standard 
deviation for the T-wave alternan values." 

7. Claims 10 and 12-14 are rejected under 35 U.S.C. 103(a) as being unpatentable 
over Verrier et al. (US Patent no. 5,148,812) in view of Nearing et al. (US Patent no. 
6,169,919). 
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In regards to claims 10 and 12, Verrier et al. describes the invention as claimed 
by storing T-wave time series data in bins, thereby effectively separating segments that 
can be scrolled independently of each other that which can be viewed with the menu- 
driven program which can be viewed on color monitor 718, col 12 lines 29-35. Nearing 
et al. teaches that T-wave alternans can be evaluated in patients undergoing a stress 
test, col 13 lines 5-10 and 19-22. Therefore it would have been obvious to one of 
ordinary skill in the art at the time the invention was made to collect T-wave alternan 
data from patients undergoing stress tests and to separately store time series of T-wave 
data in a plurality of bins or "frames" in order to independently view a representation the 
separate segments contained therein. 

In regards to claim 13, Verrier et al. states that the "dynamic estimation" is 
performed on the "time series" to estimate the amplitude of alternation, col 4 lines 14- 
16. Figures 1 1a-c show surface plots of the T-wave with amplitude of the alternans 
("alternans level") on one axis and time on another. Further, color monitor 718 is used 
to graphically display a menu-driven program which has features to display the ECG 
waveforms, the time series data for each T-wave, or the actual alternans estimate data, 
col 12 lines 29-35. 

In regards to claim 14, Verrier et al. states that the "dynamic estimation" is 
performed on the "time series" to estimate the amplitude of alternation, col 4 lines 14- 
16. Figures 1 1a-c show surface plots of the T-wave with amplitude of the alternans 
("alternans level") on one axis and time on another. 
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8. Claims 21-23 and 29 are rejected under 35 U.S.C. 103(a) as being unpatentable 
over Verrier et al. (US Patent no 5,148,812) in view of Arnold et al. (US Patent no. 

5,713,367). 

In regards to claim 21, Verrier et al. substantially describes the invention as 
claimed except for the determination of T-wave alternan values at relative time intervals 
from repeating waveforms representative of a heartbeat. Arnold et al. describes a 
scheme for measuring alternan from a physiologic signal including a sequence of 
substantially repeating waveforms, the method comprising the steps of: receiving a 
physiologic signal representative of activity of the heart, and digitally processing the 
physiologic signal to determine a level of alternans in the signal, col 2 lines 44-54. 
Therefore it would have been obvious to one of ordinary skill in the art at the time the 
invention was made to assess alternan levels from the mathematical processing of 
waveforms representative of a heartbeat. 

In regards to claims 22 and 23, Verrier et al. states that the "dynamic estimation" 
is performed on the "time series" to estimate the amplitude of alternation, col 4 lines 14- 
16. Figures 1 1a-c show surface plots of the T-wave with amplitude of the alternans 
("alternans level") on one axis and time on another. Further, color monitor 718 is used 
to graphically display a menu-driven program which has features to display the ECG 
waveforms, the time series data for each T-wave, or the actual alternans estimate data, 
col 12 lines 29-35. 
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In regards to claim 29, color monitor 718 is used to graphically display a menu- 
driven program, which has features to display the ECG waveforms, the time series data 
for each T-wave, or the actual alternans estimate data, col 12 lines 29-35. 

9. Claims 24 and 27 are rejected under 35 U.S.C. 103(a) as being unpatentable 
over Verrier et al. (US Patent no 5,148,812) in view of Arnold et al. (US Patent no. 
5,713,367) and further in view of Warner et al. (US Patent no. 6,409,659). 

In regards to claims 24 and 27, Verrier et al. and Arnold et al. substantially 
describes the invention as claimed except the color coding of relative amplitudes of the 
T-wave alternans. Warner et al. describes a sensor 18 for acquiring physiological data 
and assigning a color according to the amplitude of a data point and plots the point on a 
display monitor 12, col 2 lines 5-10. Figure 3 shows that the displayed waveforms are 
plotted against time. Therefore it would have been obvious to one of ordinary skill in the 
art at the time the invention was made to modify Verrier et al. in view of Warner et al. in 
order to display amplitudes of physiological patient data using a color coordinated 
display. 

10. Claims 25, 26 and 28 are rejected under 35 U.S.C. 103(a) as being unpatentable 
over Verrier etal. (US Patent no 5,148,812) in view of Arnold etal. (US Patent no. 
5,713,367) and further in view of Warner et al. (US Patent no. 6,409,659) and Gleeson 
(US Patent no. 6,741,887). 

In regards to claim 25, Verrier et al. in view Arnold et al. and Warner et al. 
describes the invention substantially as claimed except assigning "highly contrasted 
color" to the values categorized as being statistically insignificant. Gleeson describes 
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color shading is applied to a sample of data in which the baseline values are assigned a 
particular color, deviations from that baseline value are represented with changes in 
color intensity of the baseline color, with the greatest deviations from baseline having 
the greatest color intensity, col 5 lines 5-15. Therefore it would have been obvious to 
one of ordinary skill in the art at the time the invention was made to adjust the color 
contrast/intensity to indicate areas of interest or disinterest in the collected data set. 

In regards to claims 26 and 28, Verrier et al. in view Arnold et al. and Warner et 
al. describe the invention substantially as claimed except the assignment of white to a 
certain amplitude value of a T-wave alternan. Warner et al. method allows a user to 
select any color to represent a given amplitude, and alternatively the monitoring system 
10 is programmed to provide the user with a set of manufacturer defined color schemes, 
col 3 lines 42-45. Further, Gleeson describes a method and apparatus for presenting 
periodic data, in particular a physiological data, col lines 5-10. Areas of specific interest 
are rendered color as a function of amplitude; areas surrounding the area of interest are 
rendered a neutral color regardless of its actual amplitude, col 5 lines 57-65 - col 6 lines 
1-4. Therefore it would have been obvious to one of ordinary skill in the art at the time 
the invention was made to assign a neutral color or a color such as "white" to areas not 
of particular interest, specifically to an amplitude of a "T-wave alternan less than a 
standard deviation for the T-wave alternan values." 

1 1 . Claim 30 is rejected under 35 U.S.C. 1 03(a) as being unpatentable over Verrier 
et al. (US Patent no 5,148,812) in view of Arnold et al. (US Patent no. 5,713,367) and 
Nearing et al. (US Patent no. 6,169,919). 



Application/Control Number: 10/815,290 Page 12 

Art Unit: 3766 

Verrier et al. and Arnold et al. describes the invention as claimed by storing T- 
wave time series data in bins, thereby effectively separating segments that can be 
scrolled independently of each other that which can be viewed with the menu-driven 
program which can be viewed on color monitor 718, col 12 lines 29-35. Nearing et al. 
teaches that T-wave alternans can be evaluated in patients undergoing a stress test, col 
13 lines 5-10 and 19-22. Therefore it would have been obvious to one of ordinary skill 
in the art at the time the invention was made to collect T-wave alternan data from 
patients undergoing stress tests and to separately store time series of T-wave data in a 
plurality of bins or "frames" in order to independently view a representation the separate 
segments contained therein. 



Conclusion 

12. The prior art made of record and not relied upon is considered pertinent to 
applicant's disclosure. Galen et al. (US Patent no. 6,453,191) discloses a method of 
color-coding an ECG signal. Guerro et al. (US Patent no. 6,370,423) discloses a 
method for analysis of biological voltage signals, which includes utilizing a color 
scheme. Olsen (US Patent no. 5,803,084) shows three dimensional vector 
cardiographic display and method for displaying the same, which includes color-coding 
events of the. QRS cycle. 

1 3. Any inquiry concerning this communication or earlier communications from the 
examiner should be directed to Brian T. Gedeon whose telephone number is (571) 272 
3447. The examiner can normally be reached on M-F 8:30-5:00. 
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If attempts to reach the examiner by telephone are unsuccessful, the examiner's 
supervisor, Robert E. Pezzuto can be reached on (571) 272 6996. The fax phone 
number for the organization where this application or proceeding is assigned is 571 - 
273-8300. 

Information regarding the status of an application may be obtained from the 
Patent Application Information Retrieval (PAIR) system. Status information for 
published applications may be obtained from either Private PAIR or Public PAIR. 
Status information for unpublished applications is available through Private PAIR only. 
For more information about the PAIR system, see http://pair-direct.uspto.gov. Should 
you have questions on access to the Private PAIR system, contact the Electronic 
Business Center (EBC) at 866-21 7-91 97 (toll-free). * 




■Robert E Pezifoto 
Supervisory Patent Examiner 
Art Unit 3766 
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